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Hugo de Vries (1848–1935) –
one of the  three rediscoverers of heredity in 1900.

He coined the new word mutation

William Bateson (1861–1926) –
He renamed de Vries term “pangeny” to 

“gene” – from greek gonos “offspring” 1909
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Friedrich Miescher
1844–1895

Albrecht Kossel 1853–1927
Nobel Prize in Physiology or Medicine 1910
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Phoebus Aaron Levene
1869–1940

The Nobel Prize in Physiology or Medicine 1933

Thomas H. Morgan

for his discoveries concerning the role played by the chromosome in heredity
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The Nobel Prize in Physiology or Medicine 1946

Hermann J. Muller

for the discovery of the production of mutations by means of X-ray irradiation

“it would give us an utterly new angle from which to attack the gene problem. 
They (the viruses, my remark) are filterable, to some extent isolatable, can be 
handled in test tubes…It would be very rash to call these bodies genes, and yet at 
present we must confess that there is no distinction known between the gene 
and them. Hence we cannot categorically deny that perhaps we may be able to 
find genes in a mortar and cook them in a beaker after all.”

Quote by Muller in 1920

9

10



2023-02-16

6

”Dear Comrade Stalin! As a scientist with confidence in the ultimate Bolshevik
triumph throughout all possible spheres of human endeavor, I come to you with
a matter of vital importance arising out of my own science – biology, and in 
particular genetics…”and towards the end of the very long letter he wrote: 
“Banishing false gods, man, organized under socialism, most boldly assumes the 
role of creator, conquering with Bolshevik enthusiasm even that most
impregnable fortress that holds the Key to his own inner being.”

1935 Muller dedication to Stalin on account of his recent book Out of the Night

Niels Bohr, Max Born & Max Delbrück
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Nikolay Timofeev-Ressovsky
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Einar Hammarsten
1889–1968

Torbjörn Caspersson
1910–1997
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The Nobel Prize in Chemistry 1946 shared

Wendell M. Stanley

for their preparation of enzymes and virus proteins in a pure form
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From Stanley’s Nobel Lecture
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Felix d’Herelle, Pasteur Institute

Max Delbrück & 
Salvador Luria
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Helmut Ruszka
(1908–1973)

23

24



2023-02-16

13

Oswald T. Avery
1877–1955

“Here is a change to which, if we are dealing with higher
organisms, we should accord the status of genetic variation; 
and the substance inducing it – the gene in solution one is 
tempted to call it – appears to be a nucleic acid of the 
deoxyribose type. Whatever it be it is something which
should be capable of complete description in terms of
structural chemistry.”

Henry Dale President’s speech at RS 1944
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Alfred Hershey (1908–1997) Nobel Prize in 
Physiology or Medicine 1969 and Martha 

Chase (1927–2003)

1916–2004
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Photograph 51

Aaron Klug’s Nobel lecture 1982

“It was Rosalind Franklin who set me the 
example of tackling large and difficult problems. 
Had her life not been cut tragically short, she
might well have stood in this place on an earlier
occasion.”
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Theorell’s concluding comments
The independent amino acids do not show a tendency to display any
kind of periodicity, but appear to be positioned without any rule after
each other, however always in a given place. There are no reversals in 
position of related amino acids, like for example leucin and isoleucin….. 
Thus each insulin molecule should be exactly identical to all others (My 
italics). Earlier one has been reluctant to believe that protein 
molecules should be reproducible into the smallest detail. …..

But how would it be possible to conceptualize the synthesis of
proteins? If there is no periodicity or other predetermined order (that) 
can be traced in the polypeptide chains that form proteins one would
be forced to assume that the formation even of the simplest protein, 
like insulin, would require perhaps some 50 different absolutely
specific enzymes to attach each individual amino acid, one at a time, 
until finally the chain is complete.

From a review of F. Sanger in 1953

Alfred Gierer, Gerhard Schramm, Heinz 
Fraenkel-Conrat – discoverers of infectious

RNA in TMV
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Nobel Prizes in Nucleic acid and 
Genetic research in the 1950s

Chemistry 1957
Lord Todd “for his
work on 
nucleotides and 
nucleotide co-
enzymes”

Medicine or Physiology 1958
George Wells Beadle & Edward 
Lawrie Tatum “for their discovery that
genes act by regulating definite
chemical events”

Medicine or 
Physiology 1958
Joshua Lederberg
“for his discoveries
concerning genetic
recombination and 
the organization of
the genetic
material of
bacteria”

Nobel Prizes in Nucleic acid and 
Genetic research in the 1950s contd.

Medicine or Physiology 1959
Severo Ochoa & Arthur Kornberg “for 
their discovery of the mechanisms in 
the biological synthesis of ribonucleic
acid and deoxyribonucleic acid”
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Crick, Watson and Wilkins at Prize 
ceremony 1962
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Nobel Prize Lectures in
Physiology or Medicine 1962

• Wilkins, The Molecular Configuration of
Nucleic Acids

• Watson, The Involvement of RNA in the 
Synthesis of Proteins

• Crick, On the Genetic Code

Seymor Benzer: a) molecular phage genetics b) behaviour genetics
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Sydney 
Brenner
Shared Nobel 
Prize in 
physiology or 
medicine 
2002

” for their
discoveries
concerning
genetic
regulation of
organ 
development
and 
programmed
cell death”

Erwin Chargaff
1905–2002

41

42



2023-02-16

22

The Nobel Prize in Physiology or Medicine 1968 
“for their interpretation of the genetic code and 

its function in protein synthesis.”
Robert W. Holley, H. Gobind Khorana & Marshall W. Nirenberg
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The Nobel Prize in Physiology or Medicine 1969
“for their discoveries concerning the replication mechanism and the genetic structure of viruses.”

Max Delbrück
1906–1981

The Nobel Prize in Physiology or Medicine 1969
“for their discoveries concerning the replication mechanism and the genetic structure of viruses.”

Alfred D. Hershey
1908–1997
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The Nobel Prize in Physiology or Medicine 1969
“for their discoveries concerning the replication mechanism and the genetic structure of viruses.”

Salvador E. Luria
1912–1991
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Later we have learnt that it may not be meaningful to define
the average size of a gene. As is currently known their size
varies enormously. This variation ranges from the 76 base
pairs that constitute one kind of transfer RNA to the muscle
protein titin (an acronym originating from the word titanic
protein) specified by a gene represented by more than
100,000 base pairs. 
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